
Notes on the Millipedes, Centipedes,
Scorpions, etc., of the Malay-

Peninsula and Siam.
By Captain Stanley S. Flotveb, 5th Fusiliees.

I. Introductory Remarks.

The animals which this paper is about, from their strange
shapes, curious habits and the power of inflicting dangerous
wounds which some possess, are of interest to most people, but
especially to those who, having been brought up in England,
where none but very small and harmless species exist, come to
live in the East Indies, where a wonderful variety of these
creatures flourish. However little one may care for natural
history, one must come in contact with them, millipedes,

centipedes, scorpions and spiders all entering houses and often
turning up where least wanted, even in one's bath-sponge and
bedding. When I arrived in the Straits Settlements, in March
1895, I knew practically nothing of these animals, how they
were classified, how to distinguish between them, or which
were poisonous and which harmless, and in no book or paper
could I find the information wanted, so I set to work to collect

and examine specimens, and compare them with such literature

on the subject as was available. Mr. R. J. Pocock, of the
British Museum of Natural History, most kindly gave me in-

valuable assistance in identifying specimens, and answering
questions of all sorts about these animals, and finally has been
so good as to look through my notes made in the Peninsula and
Siam from 1895 to 1898. These notes, then, I venture to lay
before the Society , hoping they may be of use to residents in

the Straits, Native States and Siam, who are interested in these
strange animals, and also hoping that they may help some more
competent writer to compose a full catalogue.

The specimens I collected were distributed between the
British Museum, and the Royal Siamese Museum, Bangkok

;

except some now in the Raffles Museum.
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II. Position in the Animal Kingdom.

Millipedes, centipedes, scorpions and spiders all belong to

the great collection of invertebrate animals with jointed legs

which is for convenience grouped together and called the

Sub-kingdom ARTHROPODA(orGNATHOPODA). Various opinions

are held by naturalists as to the divisions into which this Sub-
kingdom should be divided. Valuable papers on the subject ap-

peared in "Natural Science" in 1897, by Mr. R. J. Pocock in

the February number (p. 114), and by Prof. Ray Lank ester in

the April number (p. 267); from these the following provisional

classification is adopted.

Sub-kingdom Arthropoda.

SECTION I. Prototracheata (or Malacopoda).

Class (i). Prototracheata (or Peripatoidea).

Containing the single family Peripatidae, now divided

into about four genera. A single specimen is on record

from Sumatra, and Mr. H. N. Ridley informs me that

the Skeat expedition recently obtained it in the Malay
Peninsula. This very interesting animal has somewhat
the general external appearance of a caterpillar, it has

a pair of antennae, and in the Sumatran specimen 24

pairs of legs (t. Sedgwick, Cambridge Nat. Hist., vol.

v, 1895, p. 2G).

SECTION II. Tracheata (or Lipobranchia).

Subdivision A. —Progoneata (or Prosthogonea).

Class (ii). Biplopoda. " Millipedes " (vide post).

Class (hi). Pauropoda. Containing the single family

Pauropidae.

Minute creatures with twelve body segments and
branched antennae ; which I believe have not so far

been found in Malaya.
Class (iv). Symphyla. Containing the single family

Scolopendrellidae (vide post).

Subdivision B. —Opisthogoneata (or Opisthogonea).

Class (v). Chilopoda. " Centipedes" (vide post).
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Class (vi). Hexapoda (or Insecta). The true insects, such

as wasps, flies, butterflies, beetles, grasshoppers, etc.,

etc., divided into several orders.

Section III. Branchiata (or Acerata, or Sozo-branchia).

Class (vii). Crustacea. Crabs, lobsters, shrimps, wood-
lice, barnacles, etc., etc., divided into several orders.

Class (viii). Gigantostraca, divided into 3 orders :

—

1st Order Xiphosura. Containing the single family

Limulida? (vide post).

2nd order Merostomata (or Eurypieridci), extinct.

3rd order Trilobita, extinct. [It is probable that the

Trilobita should form a distinct class].

Class (ix). Arachnida. Scorpions, spiders, etc., (vide post).

Class (x). Pantopoda (or Pycnogonida) " Sea-spiders."

II. Diplopoda.

The Millipedes, Class Diplopoda, are invertebrate animals

found in all temperate and tropical regions, herbivorous, slow-

moving and incapable of biting a human being, some are nearly

10 inches (254 mm.) in length. Head. The head is distinct

and has a pair of short antennas (composed of seven or eight

segments) in front and two pairs of jaws on its lower surface.

Body. The body is more or less elongated and consists of from
9 to over 100 segments, all much alike in structure. The
majority of species are nearly cylindrical in cross section (but

some are flattened), each segment being cased in a horny ring.

Legs. The bases of the legs are almost in contact in the middle
of the lower surface of the body, there are two pairs to most of

the segments, the last pair of legs are never elongated.

Native Names for Miliipedes.

Malay, Gongok, Ulat-bidan.

Siamese, King keu. [1894, p. 56).

Jakan, Gr-gok (Lake-f Kelsall, J. S. B. R. A. S., No. 26,

Occasionally Millipedes are met with in very large numbers.
The late Mr. Whitehead in his book " Kinabalu," p. 17, describ-

ing his visit to Malacca, writes, " On the way down from Mount
Ophir I saw a wonderful gathering of pale yellow Millipedes.
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about six inches long ; they were in a mass, one on the top of

the other, which must have numbered several hundreds, and
reminded me of a huge dish of macaroni." And I myself saw
enormous numbers on the island of Kosichang, in the Gulf
of Siam, when visiting it on the 27th and 28th of August
1897 ; the following extract from my diary may be of

interest :

—

" The chief living feature of the island was the Millipedes.

From sea-level to the top of the hill, all about the ground under
the shade of the trees and in the hot midday sunshine they were
crawling about in hundreds and hundreds ; the big red-brown
ones (Thyropygus) were particularly conspicuous, 5, 6 or 7 often

to be seen crossing the path within a few yards: some of these

were uniform in colour, others banded alternately lighter and
darker ; then there were smaller Millipedes of a beautiful grey
colour, and flattened ones (Orthomorjiha) ; when we turned over

dead leaves in the wood we found in the soil many small white-

legged Millipedes, which when disturbed sprang about, very

lively, hopping an inch or two off the ground, and were quite

difficult to catch; a contrast to the numberless "Tikal" Milli-

pedes (Zephronia), which were exceedingly numerous on the

artificial stone work, and which when picked up always rolled

into a ball and remained quite quiet." At the end of February

1898, I was again at Kosichang; not one single Millipede ivas to

be seen abroad, but we found a few by searching in damp spots,

underneath timber, old tins, etc. This shows how the different

seasons affect these animals ; and how a locality where in the

dry season there seem to be none, in the wet season literally

swarms with Millipedes.

An anomymous writer in a Singapore paper of(? 13th) Octo-

ber 1897, gives the following Malay account of the evolution of

Millipedes, etc. :
—" There is a belief that if the vertebral bone of

a fish is kept under a mattress for some time it becomes a centi-

pede, and that the strands which are found between the pulp and

the rind of a plantain, commonly known as pisang klat, when
securely bottled up and kept in a dark corner become Millipedes.

There is also a belief that a fresh water fish, not unlike the

European sly, and known to the natives as 'ekan klee,' is

generated from a tadpole."
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Key to Classification of Millipedes.

I. Body furnished with tufts of scale- like hairs. Antennae

eight jointed. Scent-glands absent. Sub-class PSELAPHO-
GNATHA; contains the single family Polyxenidce, minute
millipedes, " only about one tenth of an inch long

"

(Pocock, R. N. H. vol. vi, p. 209), so far not known from
the Malay Peninsula.

II. Body not furnished with tufts of scale-like hairs. Antennae
seven jointed. Scent-glands usually present. Sub-class

ClULOGNATHA; divided into three orders.

A. Body short and broad, 12 or 13 segments, second and
last segments enormously enlarged, capable of being

rolled into a ball, no scent-glands. Order Oniscomoepha.

B. Body elongate, 19 or more segments, none of them very
much larger than the rest, capable of being spirally coiled

(except Sphooviodesmus).

A. Last back plate forms a hood over the last pair of

legs, 19 or 20 segments, no scent-glands, no known
species exceeds a quarter of an inch (6 mm.) in length.

Order LlMACOMOKPHA, contains the single family

Glomeridesmidte ; a species occues in Sumatra.

B. Last back plate forms a complete ring, enclosing the

anal valves, 19 to over 100 segments, some species

exceed 9J inches (say 250 mm. in length). Order
Helminthomoepha.

a' Mandibles degenerate, from about 30 to over 100
segments, species seldom exceed 1J inch (38 mm.) in

length. Sub-order Colobognatha.

b' Mandibles normal.

a". Pedal laminae free, 30 to 32 segments, Sub-order
Chordeumoidea. Small Millipedes known from Sumatra,
Burmah, etc., but so far not from the Malay Peninsula.

b". Pedal laminae united to the terga.

a'". From about 30 to over 70 segments, Sub-order
Iuloidea.

b'". 19 or 20 segments, Suborder Pohjdesmoidea,

_



6 NOTESON MILLIPEDES.

Sub-class Chilognatha.

Order Oniscomorplia.

Short, robust Millipedes, convex above and flat below, ca-

pable of rolling themselves into a ball, hence popularly called
" Pill Millipedes." The body consists of 12 or 13 segments, of

which the first is very small, the second is enermously expended
at the sides, and the last expended laterally and posteriorly, so

as to entirely cover the anal region. Each typical body segment
consists of 7 pieces ; a large vaulted semi-circular horny plate

forming the upper surface, and concealing the legs, beneath this

on each side a small pleural plate, and between this and the two
legs two still smaller tracheal plates bearing the stigmata, one
corresponding to each leg. The legs are in contact in the middle

line of the body, and those of the last pair, or last two pairs, are

enlarged in the male and transformed into a pair of clasping

organs. The back plates are not furnished with scent-pores.

Pill-millipedes are found in North America, Europe, Africa, Asia

and Australasia ; some species attain a length of over 2\ inches

(or 60 mm.) ; they are divided into two families :

—

A. 12 segments, antennas close together. Glomeridce.

B. 13 segments, antennae further apait. Zephroniidce.

Pill-millipedes may possibly be confounded at first sight

with Woodlice, belonging to the Crustacea, and with certain

wingless Cockroaches, belonging to the Hexapoda, which both

occur in similar localities and surroundings ; the cockroach can

be at once detected by having only 3 pairs of legs, and the

woodlouse by its having only one pair of legs to each segment,

instead of two pairs to most segments as in the Millipedes.

" Moreover, the hinder end of the body in the crustacean is com-

posed of a number of small segments more or less closely

crowded together, but in the Pill-millipede the last segment is

much enlarged, and acts as a kind of protective cover to the

lower side of the body when it is spherically rolled. Of course

there are other differential characteristics between the two not less

striking than that already mentioned ; but it is needless to enter

into them here." Pocock, J. B. N. H. S. vol. xii, p. 269 (1899).
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Family Glomeridce.

Pill-millipedes with the antennas relatively close together

on the front of the head, eyes with a single (lateral vertical) row
of ocelli, a conspicuous horse-shoe shaped " sensory " organ
between the eyes and the antennae, and the body consisting of

twelve segments ; they are usually of small size, under J of an
inch (15 mm.) in length, and are found in England, Europe,

North America, and parts of Asia. Though species of Glomcris

are known from Tenasserim, Sumatra and Borneo, they have
not yet, to my knowledge, been recorded from the Malay
Peninsula.

Family Z&ph • on iidce.

Pill-Millipedes with the antennae widely separated, situated

completely at the sides of the head, eyes composed of a spherical

cluster of ocelli, no bk sensory " organ on the face between the

eyes and the antenna?, and the body consisting of thirteen seg-

ments ; they attain a length of over 2^ inches (say 60 mm.),
and are found in Africa, Madagascar. India, Ceylon, Sikkim,

Burma, Siam, Cochin China, the Malay Peninsula and Archipel-

ago, Australia and New Zealand. Over sixty species are known,
divided into about seven genera. " A Monograph of the Zephro-
niida? inhabiting India, Ceylon and Burmah " by Pocock, will be
found in the Journal of the Bombay Nat. His. Societv, vol. xii,

(1899), pp. 2G9-285 and 465-474.

Genus Spha'rojKcus, Brandt.

Apex of the legs broad and truncate, the upper angle bear-

ing a long spine above the claw, there being a considerable

space between the claw and the spine.

1. Sphoeropcvous :onatus, Pocock. A.-f M.N.H. Ser. 6, vol. xvi,

1895, p. 412. Recorded from Malacca.

2. Sphccropceus bimaculatus, Pocock. A.-j-M. N. H. Ser. 6, vol
xvi, 1895, p. 412. Recorded from Singapore.

Genus Zephronia, Gray.

Apex of the legs narrowed and pointed, the spine and the

claw nearly contiguous.
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3. Zephronia anthracina, Pocock. A.-^-M. N. H. Ser. 6, vol.

xvi, 1895, p. 413. Entirely black, shining ; reaches a

length of 52 mm. recorded from Perak.

4. Zephronia impunetata, Pocock. A -\-M. N. H. Ser. 6, vol.

xvi, 1895, p. 413. Pitchy black hinder borders of terga

obscurely ferruginous, legs olivaceous ; length 36. mm.
I found a single specimen (the type) in the jungle near

the big waterfall in the Botanical Gardens, Penang, in

March 1895.

I got specimens of Zephronia also from Singapore, Selangor
and Kosichang -

. of so far undetermined species.

Order Helminthomorpha,

Sub-order Colobognatha.

Small Millepedes, largest about 1J inches (or 40 mm.) in

length, with elongate bodies composed of from about 30 to over

100 segments ; head often tucked under the first segment

;

mouth more or less adapted for sucking, the jaws being degene-
rate ; known from England and also from most warm parts of

the world ; divided into several families.

Family Pseudodesmidce.

5. Pseudodesmus verrucosus, Pocock. A.+M. X. H. Sept.'87,

p. 222. Originally described from a Perak specimen,

34 mm. in length. In Sept. '97 I found one specimen of

a beautiful pale cream colour at Dumdruan Estate, 700
feet elevation, Gunong Pulai, Johore.

6. Pseudodesmus sp. Yellow millipedes, 23 mm. in length.

Ten specimens found under logs, etc., in the jungle near

Hinlap, 700 feet elevation, and Muok Tek, 900 feet, in

the Dong Phya Phai, Siam ; November 1897.

Sub-order luloidea.

This sub-order includes the most typical millipedes, and also

the largest, some being nearly 10 inches (254 mm.) in length

;

it is cosmopolitan. The mandibles are normal, the pedal laminae

united to the terga, and there are from about 30 to over 70

segments.
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Families Spirostreptidie and Sjnrobolidce.

The Millipedes of these two families are numerous in the

East Indies both in species and individuals ; they may be thus

distinguished :

—

Spirostreptidce, first three segments with a pair

of legs each, fourth legless. Spirobolidce, first four segments
with a pair of legs each. The collector will soon get to know
the form of eye characteristic of each family, a useful way of

distinguishing them, but not infallible, some species having eyes
of intermediate shape.

Family Spirostreptidce.

Genus Spirostreptus.

Ventral grooves short ; distance between eyes about equal

to half the long diameter of an eye.

7. Spirostreptus vittatus. Newport.

Pocock has given a coloured figure and description of this

species :

—

Max Weber. Zool. Ergebnisse III. p. 887, plate xxi. h'o\ 8

(1894).

This is a very handsome creature when alive, coloured in

alternate bands of black and red-brown. When walking it

carries the head low. and the antennae are constantly employed
feeling everything the animal approaches. Each leg seems to

move independently, thus crossing each other in walking, and
apparently impeding any rapid motion. They are usually found
in jungle, crawling on free trunks or on the ground, in the
middle of the day. quite fearless of any enemy, and as far as

my experience goes submit quietly to be picked up by a col-

lector. I have found them on Penang Hill from 1100 to 2500
feet elevation (March and Nov. '06), near Chumar, Perak
(Dec. '00), and on the Kuala Kaugsa Pass, Perak (May '98);
this last was the largest specimen I have seen measuring in total

length 9| inches (— 248 mm.).

I also obtained a Spirostreptus of this, or an allied species,

at Kulim, Kedah, in 1895 ; and two specimens near Muok Lek,
900 feet elevation, in the Doug Phya Phai. Siam, in Nov. 1897.
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Genus Thy ropy gus.

Ventral grooves long" and deep, distance between eyes
about equal to or greater than the long diameter of an eye.

8. Thyropygus perahensis, Pocock.

Spirostreptus perakensis, Pocock, Linn, S. J. Zool. xxiv, p f

322 (lead figured). [1892].
The type specimen, from Perak, was presented to the

British Museum by Mr. J. IT. Leech ; it is described as a male.

210 mm. in length, with 69 segments, and in colour polished

black, with antennae and legs reddish yellow.

9. Thyropygus boivringii, Pocock.

Spirostreptns bowringi, Pocock. Linn. S. J. Zool. xxiv, p.

321 (head tig. p. 322) [1892].
During the rainy season this species is very plentiful in

Siam, coming out usually towards evening and wandering about
gardens and paths, and also occasionally entering houses

;

during the rest of the year it seems to quite disappear, presum-
ably it hides away in holes. I have met it in the following

localities :

—

Bangkok (May, June, July and August).

Ayuthia (June).

Pachim (April).

Kosichang (August).

Adults, of both sexes, have from 60 to 72 segments. The
longest male I measured was about 5§ inches (148 mm.), the

longest female about 8| inches (or 220 mm.).

Colour (from life), drawn up from a large series of Bangkok
specimens.

The whole animal is of a very rich warm yellow ochre, with

these exceptions : —the front surface of the head is a rich red-

yellowish brown, sometimes darker between the eyes, it also

gets darker towards the mouth shading into black on the upper

lip. The antennae are rich red-yellowish brown. The eyes

black. The first segment behind the head is rich red-yellowish

brown, getting darker towards its posterior edge. The remain-

ing segments have each on their posterior part a very dark

brown band, in some individuals pure glistering black, this band

gets narrower and lighter in colour underneath as it approaches
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the bases of the legs, and is broadest on the centre of the back,

where it is about twice the width of the intervening' yellow
spaces. The tail (last segment) is yellow, on its broader portion

obscurely banded once with reddish-brown, and the hinder

portion (as for instance the sides of the anal valves) are picked

out with reddish brown, the sharp tip of the tail is. in some
specimens, black. The legs are more or less shaded with light-

reddish brown, differing- in individuals. The position of the

foramen-repugnatorum is marked on the sides of the somites by
a dark grey half-moon shaped line.

These big Thyropygi when caught in the hand do not

passively submit as most millipedes do, but twist about, rear up
their heads, and bite one's fingers with their jaws, but of course

without breaking the skin or hurting in the least : but their show
of resistance is so vigorous that anyone unaware of their harm-
less character would naturally not attempt to touch them twice.

I have kept many individuals of this species in captivity

;

they feed readily on bananas, etc., but never seem to stop eatiug

as long as food is available. One I noted (as far as I was able

to attend to it) eat without stopping for fifteen hours on end.

The difficulty of keeping them alive is to strike the medium be-

tween starving them and allowing them to overeat themselves,

which results in a week or so in diarrhoea, and then death soon
supervenes. AVhile eating the lower jaws work away steadily

with a lateral in and out motion, and all the time the antennae

keep moving, examining every bit of food just before it enters

the mouth. The females seem always ready to eat. but the

males (in the early summer in Bangkok) suffer much from
sexual excitement, refuse to feed and become very pugnacious.

In the jungle near Hinlap, 700 feet elevation, in the Dong
Phya Phai, Siam, I obtained three spejimens of a Tltyropygns,

T. bowringii or an allied form, in November 1897. A male
was 105 mm. m length, a female 180. The female rolled up
quietly when picked up. the male struggled hard, rearing its

head up off the ground and trying to bite.

10. Thyropygus sp.

At about 300 feet elevation on Bukit Timah, Singapore, on
the 19th Jan. 1896, I found one crawling among dead leaves in
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the jungle at midday. It was about 9 inches in length (230 mm.)
I have also found large Thyropygi in Johore, from near sea-

level near Johore Bahru, to 1000 feet elevation on Grimong'

Pulai.

11. Thy ropy gas sp.

Another species of this genus 1 have found very numerous
on Penang Hill from 2200 to 2500 feet elevation : it reaches

4-| inches in length (114 mm.). Its colour, when alive, is as

follows : upper parts dark olive brown, with transverse bands of

lighter and darker brown, there is a pale yellowish-brown verte-

bral line, which interrupts the narrow dark brown bands but not

the wider paler bands. The lower parts and legs are pale red-

dish yellow.

Family Spirobulida'.

Genus Trigoniulus.

Labral peres 2 -{-2. First dorsal plate acutely angled.

12. Trigoniulus goesii (Porat).

This small round red Millipede is extensively distributed in

the East and West Indies, and has got introduced into conser-

vatories in England. I found it numerous in :

—

Singapore; Spring of 1896, October 1897.

Penang ; Botanical Gardens, March 1898.

Penang; the Crag, 2260 feet elev., March and Nov. 1899,

March 1898.

Perak ; Taipeng', May 1898 ; Kuala Kangsa Pass and Batu
Gajah, Dec. 1896.

Kedah ; Alor Star, June 1898 ; and I found an allied

species near Kulim, Kedah, in May 1895.

13. Trigoniulus sp. The red-legged Trigoniulus.

This species was very numerous in Bangkok during the

rainy season from x\pril to August, and was also numerous on

Kosichang. In Bangkok in June specimens were observed

copulating.

The number of segments of adults varies from 55 to 60.

Males reach 74 mm, in length, females 80 mm.
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Colour (from life), drawn up from many Bangkok specimens.

Head red, except forehead between the eyes which is brown.
First segment (behind head), brown, anterior border red, pos-

terior border pale reddish brown. Remaining segments brown,
posterior border very pale brown, reddish on the back, yel-

lowish at the sides, underneath (about bases of legs) pale

yellow. Tail (i.e., last segment) red, shading to brown at the

sides. Antennae, mouth and legs, red. The red of the head,

legs, etc., is a rich brick red. The brown of the body is a dark
brown, dull in some lights, in others more grey than brown with

distinct purple shades in it. In spirits the whole colouring

becomes darker and less conspicuous. At any rate, in some
cases the males are more purplish-grey in colour, and the females
(who are also larger) are more reddish-brown.

U. Trigoniulus sp. The blue-green and red Trigoniulus.

Of this very beautiful species, apparently undescribed bul

allied to T. caudulanus of Karsch, I got three specimens in the
jungle south of Tahkamen, >Siam, on the 10th March 1897.

The number of segments varied from 48 to 52, and the largest

individual was G4 mm. in length.

Colour (from life). Upper surfaces and sides pale bluish

bottle green, each segment with a broad, distinct, black trans-

verse band ; along each side is a very narrow black line

enlarged into a black spot on each segment ; from the eighth
segment to the penultimate one the back is bright brick-red;

this red line is narrow anteriorly and gets broadest about the
middle of the back. The head between the eyes is darkish

French grey ; the remainder of the head, anterior border of the

segment next behind the head, the whole of the legs, and the last

segment and tail are bright brick-red, the lower surface of the
body (between the legs) is yellowish-red.

Genus Spiroholellus.

Labral peres I -f- 1 . First dorsal plate very large, expanded
laterally.

15. Spiroholellus sp. The white-legged Millipede,

This elegant, elongated Millipede, with its conspicuous little

white legs, is one of the most active members of the Class.



14 NOTESON MILLIPEDES.

We found it fairly common at Pactrim in March and April 1897,

and in Bangkok in May, June and July. This species is

particularly addicted to walking- up the vertical walls of houses
at night.

1 also obtained a species of Spiroholellus in Singapore
in 1896.

Sub-order Polydesnuidea.

The Flat- Millipedes are distributed all over the habitable

world. They attain to a length of 5^ inches (134 mm.), the num-
ber of segments is always 19 or 20. They have no eyes. The
pedal laminae are united to the terga. The large platelike

processes springing from the sides of the segments easily dis-

tinguish these Millipedes from those of the other sub-orders.

Family Platyivhachidce.

Millipedes of large or medium size, in which the body is

composed of 20 segments, each segment except the first and

last being furnished on each side with a large, mx>re or less

square and horizontal plate, which bears the scent-pore ; they

occur in tropical America and Asia, and attain a length of

134 mm.

16. Acanthodesmus pinangensis, Pocock. A. + M. N. II. Ser. vi

1897, vol. 20, p. 433. Fig. 6 + 6a, p. 431.

The type specimen, a male, was obtained by Mr. H. N.

Ridley ; subsequently in March 1898. I also caught a specimen

at 1300 feet elevation on Penang Hill.

17. Acanthodesmus perakensis, Pocock l.c.s. p. 434, Fig. 7, p.

431. Obtained in Perak by Mr. J. H. Leech.

18. Acanthodesmus petersii, Pocock. l.c.s. p. 434, Fig. 8, p, 431.

The type species, a male, is from the Malay Peninsula.

19. Acanthodesmus lincatus, Pocock, l.c.s. p. 434, Fig. 9, p. 431.

This specimen was discovered by Mr. II. N. Ridley in

Singapore.

When in the Larut Hills in April 1898 I collected a large

series of Millipedes of this family, representing two hitherto

undescribed species of Acanthodesmus, and two species of a new
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genus allied to Acanthodesmus ; all the specimens being now
in the British Museum I am unable to describe them here.

Every individual (thirteen were collected) of one species of

Acanthodesmus had a faint but distinct and pleasant smell, like

"vanilla" or "bitter almonds." These Millipedes are all very
slow in their movements and easily caught.

20. Practodemus ridleyi, Pocock. l.c.s. p. 438.

The type specimen, a female, was obtained by Mr. H. N.
Ridley in Singapore. Another species of Phractodemus, P.

subrittatus (Peters) has been recorded from the island of Shiga.

21. Anoplodesmus sp.

I found one specimen of this genus on rotten wood in the

Botanical Gardens. Penang, 21st Nov. 189G. Colour, upper
parts shiny black, protuberances at sides bright yellow. Lower
surface and legs, reddish brown.

Family Strongylosomatidcr.

Millipedes of small size, reaching 35 mm. in length, occur-

ring in tropical America, Africa and Asia, and also in Europe
(England).

22. Orthomorpha coarctata (Saussure).

A widely distributed species in the East Indies, I have
met with it in Singapore, Kedah and Bangkok. In the latter

place during the month of May, June and July I had
opportunities of watching the development of individuals. The
smallest I got were 2 mm. in length, cylindrical in section,

had 19 segments, were covered with fine bristles of hair and
were pure white in colour, except for a pair of reddish-brown
spots above the base of the antennae. As the animal grows
the hind portions become dark first, and upper greyish brown,
then the head and forepart become a reddish- brown, the centre

portion gradually following suit ; these changes of colour will

be observed in animals of from 8 to 12 mm. in length. In

individuals of 10 mm. long the body is still cylindrical but the

lateral processes are becoming pronounced, and the general

colour is now pale yellow, the dorsal plates being pale reddish

brown ; there is also a reddish-brown patch on the head at the
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base of the antennae. The whole Millipede is still sparsely clad

with hair, but the hairs are less numerous and much shorter in

proportion to the bulk of the animal than in the 2 mm. stage.

When the Millipede is about 18 mm. in length all the upper-

surface is a rich dark-reddish brown, the sides are a paler reddish

brown, and the underneath, legs, antennae, tail and lateral

processes are bright yellow. The whole animal looks neat

and glossy, there are scarcely any hairs on the body except a

few large ones under the tail, and many very short, fine hairs

on the head, antennae and legs ; and it is at this period that the

body becomes slightly depressed.

I observed this species in copula in Bangkok in May 1897,

the males seem rather smaller than the females when they clasp

by the forepart of the body, and suffer themselves to be dragged
along.

23. Orthomorpha Vicaria, Karsch.

I found large numbers of this species on the walls of the

Government Rest House, Kuala Kangsa, Perak, 10th Dec. 1896.

24. Orthomorpha cntcifera, Pocock.

This species known from the Mergui Archipelago pro-

bably also occurs in Penang ; I have collected Millipedes,

apparently referable to it, on rocks near " the Crag," 2263

feet elevation above sea, in March and November 1896.

Specimens reached a length of 33 mm. (1^ inches); and their

colour in life was, upper parts reddish brown, with dark brown
centre line, and narrow transverse dark brown lines, three on

each somite, one being central and two marginal. The lateral

processes are rich very dark brown, their backward projecting

spines being yellow. Sides of body very dark brown, under-

neath of body buff. Legs yellow.

25. Orthomorpha gracilis.

I got one specimen at Ayuthia ; February 1888.

Other specimens, some probably representing other species

of Orthomorpha, I have collected at Chantaboon, Tahkamen and

in the Larut Hills of Perak up to 4000 feet elevation, but the

most noticeable was a black and scarlet form I found in the

jungle nearMuok Lek, Dong Phya Phai, Siam, in November 1897
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IV. Class Symphyla.

Family Scolopendrellidce.

Scolopendrella sp. incert.

In May, June and July 1897, I found Scolopendrella? very

numerous in the Wang Na Garden at Bangkok ; they could

usually be found under flower-pots. They were most elegant

little creatures, about 5 mm. in length (not including the an-

tenna?), very active, and required careful catching to get them

alive and undamaged. Wefound the best way was to drive

then into a test-tube by means of a camel-hair paint brush.

They were pure dead white in colour when alive.

The antenna? are long, slender and conspicuous ; they

usually resemble a row of beads threaded on a string, but in

one specimen I examined the left antenna was normal and con-

sisted of 23 bead-like joints, but the right antenna was less than

half as long, apparently unjointed, enlarged and rounded at the

tip and covered with distally directed hairs (unlike the hairs on

normal antenna? which radiate from the centre of each " bead").

These little animals can suspend themselves in the air by a silk

line, after the manner of spiders.

On the 22nd November 1897, I found a Scolopendrella

under a log in the jungle near Muok Lek, in the Dang Phya
Phai.

V. Chilopoda.

The Centipedes, Class Chilopoda, are invertebrate animals

found in all temperate and tropical regions, carnivourous, active

and capable of giving a poisonous bite. Some are nearly one
foot (305 mm.) in length.

Head. The head is distinct and has a pair of elongate
antenna? in front and four pairs of jaws on its lower surface.

The 4th pair are large and powerful and project forward
below the other pairs of jaws, so as to more or less conceal

them from view. The last segment of this 4th pair forms a long
fang with a minute hole in the tip, through which the poison is

exuded.

Body. The body is elongated, very flattened in section

and consists of from 15 to over 121 segments all much alike in

structure.
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Legs. The legs start from the sides of the lower surface

of the body, there is only one pair to each segment, the last

pair of legs is generally longer than the rest. The number of

pairs of legs is invariably odd.

Native Names for Centipedes.

Malay, "Halipan" or " Lipan."

Siamese, "Takhap."

Centipedes are divided into two sub-classes :

—

1st. Anaetiostigma.

1. eyes, large, compound, faceted.

2. antenna', widely separated at base, very long, thread like.

3. body, composed of 15 segments, but only 8 dorsal plates,

all of which, except the last, are furnished in the

middle of the hinder border with a single large

respiratory stigma.

4. legs, very long, their tansi composed of a large number
of minute segments.

5. basal- segments of poison- jaws not united,

Length of head and body (exclusive of antennae and legs)*

reaches over 2 inches (or 55 mm.) contains only one genus
Scutigera.

2nd. AETIOSTIGMA.

1. eyes, simple ocelli, or entirely absent.

2. antenna', shorter, stouter and not thread-like.

3. body, composed of from 15 to over 121 segments, each

having its own dorsal plate ; the stigmata are

arranged in pairs and open on the sides of the body.

4. legs, of moderate length, usually tipped with a claw.j

5. basal-segments of poison-jaws united to form a coxal

plate. Length of head and body (exclusive of antenna;

and legs) reaches over 11 inches (or 281 mm.) divided

into three orders, with many families and genera.

* These dimensions only refer to the largest specimens I have myself
measured ; they may grow larger.

t In the family Cermatobiidce (Order Lithohiomorpha), known from a
single species from Halmahira, the tarsi of the legs are many jointed.

Vide Pocock, Royal Nat. Hist. vi., p. 205,
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Sub-class Anarstiosti<jma,

Order Scutijeromnrpla.

Family Scutigeridce.

1. Scutigere longicopnis, Fabr. The long-horned Shield-bearer.

Localities. I have met this fine species in three localities,

in each case under quite different circumstances. One was
inside a rotten, fallen tree-trunk near the foot of Gunong Pulia,

Johore, loth September, J 897. One I found at night on the

outside wall of my house in Bangkok, on the 27th February 1897.

And on the 28th June 1898, I saw large numbers of the Centi-

pedes, perhaps 30 or 40 individuals in less than two hours, in deep
caverns (where no daylight ever penetrates) of the Batu Caves,

near Kuala Lumpur, Selangor ; these were easily caught in

forceps, if one picked them up as soon as the torch-light showed
them, but once disturbed they did not give a second chance
of being captured but ran along the wall at immense speed.

This species occurs in Java, as well as in Siam and the Malay
Peninsula.

Colour (of Bangkok specimen mentioned above).

Upper surface of body moderately dark brown, at the

posterior end of each dorsal plate is a double spot of light

yellow (very distinct in life). Head yellowish brown with dark
brown markings. Antennae uniform yellowish brown. Legs
yellow with narrow bands of dark bluish-grey. Lower surface

of body pale yellow. In life the whole animal is slightly iridescent.

Size. Bavglcok specimen. Batu laves specimen.

Length, head and body 32 mm. or 1.28 inch.* 55 mm. or 2.16 in.

,, antenna? 64 „ 2. 5 88 „ 3.46

„ hind-legs 70 „ 2.75 187 „ 7.36

,, from tip of)

antenna? to end';- 164 „ 6. 4 325 „ 12.75

of hind-legs )

2. Scutigera birmanica, Poc. The Burmese Shield-

1

•earer.

Localities. On the 16th March 1896 I caught ta o specimens

at the " Crag," Penang Hill , elevation 3260 feet; and subse-

* End of body projects 2 mm. beyond base of hind legs.
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qiently in March 1898 obtained a third specimen at the same
place. They are exceedingly active, running- so fast that unless

you know them by sight it is hard to tell what sort of animals

they are ; if found at rest they may be picked up with a pair

of forceps or else made to walk into a wide-necked cyanide-

of. -potassium bottle, but if first frightened all you will probably
see of them is a glimpse of (apparently) a spider with an impro-

per number of very attenuated legs disappearing round the

corner. It is very difficult to secure a perfect specimen, as

when caught they seem to shed their legs voluntarily, almost as

if to spite the collector.

District. Burma and Penang.

3. Scutigera marmorea, Poc. The Marbled Shield-Bearer.

Localities. On the 14th March 189G I caught one specimen

under the bark of a tree at " Richmond," Penang Hill, elevation

about 2300 feet; its general colour was reddish-brown. In

March 1898 I got another specimen also on Penang Hill at

nearly the same height above sea- level.

District. Burma and Penang.

Sub-class A rtiostigma.

1st Order, LlTHOBIOMOEPHA. 15 pairs of legs.

Contains only the Family Lithobiidce. Species of Lithobius

are known to occur in Java, Sumatra, Burmah and possibly the

Nicobar Islands, so will probably be eventually found in the

Malay Peninsula ; the largest of the known S. E. Asian forms is

only V2\ mm. long.

2nd Order, SCOLOPENDEOMOEPHA.21 or 23 pairs of legs.

Eyes, either absent or consist of 4 ocelli on each side of

the head.

Antennae, 17 to 29 segments.

Divided into several families.

The usual centipedes met with in Malaya and Siam all come

into the family Scolopendridce, which have 21 pairs of legs, 4 eyes

on each side of head, and reach nearly a foot (305 mm.) in

leno-th.
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3rd Order, GrEOPHlLOMORPHA. 30 to 1G1 (or possibly more)
pairs of legs.

Eyes, absent.

Antennae, 14 segments.

This order consists of long-, thin, worm-like centipedes ;

some species are at times luminous ; they are divided into

several families, and individuals reach 130 mm. in length.

Order Scolopendromorpha.

Family Scolopendridte.

4. Scolopendra subsjrinipes, Leach. CommonCentipede of S. E.

Asia.

Localities. Of this species I got several specimens in Penang
both from near sea-level (Sepoy Lines) and from the hill

(" Crag "), one in Singapore, one in Johore Bahru, one in Bangkok,
and one received from Sourabaya, Java : it also occurs in

Sumatra and Flores, and is found (possibly introduced) in tropical

Africa and in the West Indies.

Colour. Most individuals I have seen were bright reddish

brown, but the Johore specimen (mentioned above) and one
from Penang Hill were purplish-black above, pale reddish-

brown below and had reddish antennas and legs.

Size. The red and the black individuals seem to attain equal

dimensions, the largest I have measured was in length (exclusive

of antennae and hind-legs) 1G6 mm. or 6^ in.

5. Scolopendra de haanii, Brandt. De Haan's Centipede.

This may be only a variety of S. subspinipes from which it

differs in the absence of spines from the under surface of the

anal femora.

Localities. I got several specimens from the hills of

Penang, at about 2300 feet elevation ; one from Batu Gajah,

Perak ; four from Kulim, Kedah ; and about thirty from
the following places in Siam—Bangkok, Ko-si-chang, Chanta-

boon, Kabin and Muok Sek, in the Dong Phay Phai : it also oc-

curs in the Mergui Archipelago, Java and Sumatra.

Colour (from life.) Above rich reddish-brown, antennae

paler reddish-brown ; legs pale yellow, distally dark reddish-
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brown, claws black ; hind-legs reddish brown, getting darker
distally, last segments nearly black; underneath of head reddish

brown, last joint of poison-fangs black ; lower surface of body
brownish yellow.

A young specimen from Kabin was black with orange -red

legs and a broad orange-red band behind the head.

A centipede 53 mm. (say 2 inches) in length (excluding

antennae or hindlegs), which Pocock considers to be probably the

young of this species, had the upper parts reddish-brown, but

the posterior part of each segment very dark, nearly black ; the

antennae, head and first two segments of body olive green

;

legs on remaining segments pale red ; and the under surface

pale reddish-brown.

Size. The finest De Haan's Centipede I have measured
was caught in our compound in Bangkok, 19th December, 1897.

Its dimensions were :

—

Total length, from tip of antennae to claw of hind foot 281 mm.
Length, without antennas or hind legs .. ... ...210

,, antennae ... .. ... . ... ... 38

,, hind-leg ... ... ... ... ... ... 35

Width, 2nd segment . ... ... ... ... ... 16

„ 15th „ 17

,, 21st ,, ... ... ... ... ... ... 15

„ 22nd (last) 11

These two species, supposing them to be distinct, seem simi-

lar in habits ; they are for the most part nocturnal, but I have

met them roaming abroad in the day time ; they are to be found

in houses and gardens as well as in the jungle, and even on board

ship. They run very swiftly, and try to bite fiercely when interfer-

ed with ; what the effect of their bite on a man could be I do not

know, I only once saw one bitten —Surgeon-Captain Smith at

Penang in 1895. He felt no ill effects from the bite, but the centi-

pede had previously been biting at some cord, in a loop of which

we were trying to secure it, so had probably exhausted its sup-

ply of poison. It is said that their claws are poisonous, and I

have even been told in Singapore that a centipede ran over a

man's face and left a line of bad sores where its feet touched his

skin. I cannot believe this —for I have seen Malays allowing a

big centipede (with poison fangs extracted) to run about their
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bare shoulders and neck without recieving any harm, and I have
myself had them crawling over my hands as an experiment but
without being able to see, or feel, the smallest wound. Nothing
seems to be known about their breeding habits. In Penang I

have seen a dead centipede hung from the front axle-tree of a

gharry ; why this is done I have no idea
;

perhaps other mem-
bers of the Society have noticed this ?

6. Scolopendra Morsitans (Linn.) The Biting Centipede.

I caught specimens of this species at Gunang Pulai in Johore,
and at Kabin in Siam, received one from near Raheng, Siam.
The Kabin specimen was purplish-green in colour, and measured
in length (without hind legs) 71 mm. (with hind legs) 82^ mm.
Dr. Max Weber obtained this species in Celebes, Saleyer and
Flores. It is also found in central Africa and other tropical

countries.

7. Otostigmus scaler, Porat. The Rough Centipede.

" Takhap-fai " (fine-centipede) of the Siamese.

Localities. I found this species numerous in Bangkok
under flower pots in the garden of the Wang Na, and also

got specimens on Gunong Pulai, Johore.

Colour (Bangkok specimens). Above reddish -brown, redder
on the margins, browner in the vertebral line ; the anterior

portion of the head sometimes black ; lower surface of body pale
reddish-yellow ; eyes black ; antennae light-red or else basal

portion reddish-brown, turning darker distally till the tips are
almost black ; legs, basal segment and greater portion of next
segment buff, remainder rich dark blue, or in some specimens the
legs are grey, basally bright blue, distally buff, the hindmost
pair of legs are blue banded with pale buff or white at the
joints.

Size (Bangkok specimens). The largest I noted measured
48 mm. in length, without including the hind-legs.

Another was :

—

length, without antennas or hind legs, 311 m]

,, antennas 9 „

„ hindlegs 12* „
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I also collected specimens of Otostigmus on Penang Hill,

in the Larut Hills of Perak, in Johore, at Chantaboon
(purplish-bine in colour) and at Paknam-Menam, which
are difficult to determine specifically, as there are many
species of this genus described from Ceylon, Japan,

China, Mergui Archipelago, Sumatra, Java, Borneo, Celebes,

Flores, etc.

8. Bhysida longipes (Newport).

I got two specimens at Tanglin, Singapore, one found
under a flower-pot, one running about in my bathroom
at night, and several from Siam, from near Raheng and
from the island of Ko-si-chang. This centipede usually

has its back coloured dark reddish or purplish-brown, the

legs may be lighter ; it is of small size reaching a length

of 68 mm. (2.68 inches). It is distributed in many parts

of tropical Asia and America.

9. Bhysida immarginata (Porat).

Of this small species I got six specimens near A lor Star,

Kedah ; one in Taipeng, Perak ; a friend found it climbing up his

leg inside his trowsers ; and two in Singapore, one in the

Officers' Mess, Tanglin, and one in a bathroom of Raffles Hotel.

In these centipedes the antennae, when not in use, are carried

curled up very elegantly. Dr. Max AVeber obtained this species

in Sumatra, Java and Saleyer.

10. Bhysida carinulata (Haase.)

In January 1896 Mr. Ridley and I found one of these rare

centipedes on Bukit Timah, Singapore ; it was a female lying

curled up round its eggs, hidden under a rock in the jungle.

The species was previously known from Celebes.

11. Bhysida rugulosa, Pocock.

This species is described and figured (nat-size) by Pocock

in Max Weber's Zool. Ergebnisse III, p. 314, PI. xix, Fig. 6.

The type specimen is from Sumatra. In November 1896 I

caught one in the garden of " the Crag," Penang Hill, 2200

f ee t elevation ; its colours were : —back purplish black ; antennae
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and legs bottle green
;

underneath pale olive green. Length
(excluding- antennae and bind feet) 85 mm. (3.33 inches.)

I also got specimens of Rhysida from Blakan Mati, Singapore,

and from Chantaboon, that apparently do not fall into any of

the above species.

Order Geoph Hot no rph a .

Family Geophilidce.

12. Orphncrus brevilabiatus (Newport). The Luminous Centipede.

Malay Klamayer.

I have caught this long, thin red centipede at Tahkamen,
Siam. in March 1897, in Government House. Singapore. October

1897, and in Bakar Bata House, Kedah, in May 1898 ; always
in roofs or upper stories of houses. On more than one occasion,

I have seen them at night on my mosquito curtains. Each
time I tested their luminosity ; when disturbed they give out a

bright but lurid green " phosphorescent " light, and as the

centipede moves it leaves a trail of light behind it on the surface

it is crawling over : this trail glimmers for a moment or so. and
then goes out.

Besides Siam and the Malay Peninsula this species occurs

in other parts of the Oriental Region (Mergui Archipelago,

Java, Celebes. Flores. etc.) and also in tropical America.

Family Dicellopkilidop.

13. Mecistocephalus punctifrons, Newport.

Of this long, thin centipede I got four specimens in the

earth at Chantaboon in January 1898 (no luminosity observed),

and also found a single individual under a piece of wood on the

top of Western Hill. Penan g, elevation 2725 feet. This latter

measured :

—

length (excluding antenna? and hind legs) 52 mm.
,. (including ,, ,, ., ,, ) 63 mm.

This species is also recorded from the Mergui Archipelago,

Sumatra, Java, Flores and Mauritius.

Family Encratoiit/c/tido 7
.

Species of Eucratonyx may eventully be found in Malaya as

they occur in Burmese territory on the one side, and in islands

at the Eastern end of the Malay Archipelago on the other.

4
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VI. Class Gigantostraca.

Order Xiphosura.

Family Limulidce.

The King- Crabs, or Horse -shoe Crabs.
" Mengdahn-ndm" of the Siamese.
" Belangkas

"
of the Malays.

1. Limulus moluccmius.

I have got live specimens in the Singapore Market on the

5th April, in the Bangkok Market 18th June, and in Brunei,

Borneo, on the 2nd October.

I was told in Siam that the King-Crabs usually frequent

deep water, but in June, July and August resort to the shallows

at the head of the Gulf for breeding purposes ; they are then

caught in large numbers for the markets. They will live for a

few days in a tub of fresh water.

In life the carapace is a beautiful, rich, dark, shining 1

, olive

colour.

The largest specimen I measured (at Bangkok) was :

—

mm.Total length, 19.7 inches. = 500
Length of carapace, 10.2 „ = 259

„ „ tail, 9.5 „ = 241

Width, „ carapace, 10.2 „ = 259

Limulus rotundicauda.

Easily distinguished from L. moluccanus by the round shap-

ed tail.

To be seen for sale in the Bangkok Market with the above.

The largest specimen I measured (at Bangkok) was :

—

Total length, 15.25 inches = 387 mm.
Length of carapace,

„ tail,

Width „ carapace,

3. Limulus tridentatus, Leach.

Also known as Limulus longispinis. Mr. A. 0. Cluneis

Ross gave me a large pair caug-ht at Kudat, Brit. North Borneo

:

the female was the largest and measured : —total length 35.25

inches =894 mm., width of carapace 15 inches = 381 mm.

15.25 inches = 387

8 = 203
7.25 „ = 184

7.75 „ = 197
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VII. Class Arachnida.

In this class are included the Spiders, Scorpions, Mites, Ticks

and their relatives.

These animals have no distinct head, the head and thorax
beings fused together, and the result of this union (called the
,; cephalothorax ") and the abdomen may or may not be seg-

mented.
Breathing is carried on by air-tubes, lung-books or both.

The sexes are distinct individuals.

There are no antenna?, such as exist in the insects, centi-

pedes and millipedes.

The cephalothorax bears six pairs of limbs ;
—

1st pair (the mandibles) composed of 2 or 3 segments, acting

as seizing or biting organs.

2nd pair (the chelce, or palpi) composed of 5 or G segments

;

of which the basal segments (the maxilloe) are used for crushing

food, and the remainder variously modified as seizing, feeling or

sexual organs.

3rd pair, composed of 6 or more segments, used for feeling

(as in the Pedipalpi), or for walking'.

•4th, 5th. and 6th, composed of 6 to 9 segments, used for

walking.

The abdomen bears no true limbs.

The class may be divided into 8 orders, one of these con-

tains the Mites. Ticks and a varied host of small forms, some
Aery degenerate, in some various limbs are lost, in some there

are apparently no organs of respiration, and in the " Water
Bears." or Tardigrade the sexes are not distinct but are united

in each individual.

The following table may be of use 'to the collector in

determining to which Order an Arachnoid beast, he may hap-

pen to have caught, belongs.

A. 2nd pair of limbs modified into great seizing organs (chelce).

A. no " waist " between caphalothorax and abdomen.
3rd, 4th, 5th and Gth pairs of limbs of similar con-

struction and used for walking.

(/. posterior segments of abdomen narrowed, forming a

distinct jointed tail, ending in a poison- sting.
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breathing by means of 4 pairs ot lung books,

abdominal combs present,

no silk-secreting glands,

some species attain a length of 8 inches.

(Scorpions). Order Scorpion es.

b. no tail.

breathing by means of air-tubes,

no abdominal combs,
silk-secreting glands present,

some species attain a length of \ inch.

(False Scorpions). Order Pseudoscoipioiies.

B. a " waist" between cephalothorax and abdomen.
ord pair of limbs modified into feelers, the last segment
being clawless and divided into a number of secondary
segments.

4th, 5 tli and 6th pairs of similar construction and used

for walking.

c. no tail, or a thread like one.

breathing by means of 2 pairs of lung books.

no abdominal combs.

no silk -secreting glands.

some species attain a length ot 2 inches.

( Whip Scorpions) Order Pedipalpi.

B. 2nd pair of limbs not modified into cheloe,

C. cephalothorax segmented.

mandibles form large pincers,

abdomen with ten segments,

palpi leg- like.

d. a long jointed tail.

size minute: only one species known, from South

Europe.

Order Palpigradi.

e. no tail.

reach nearly 2 inches in length ; many genera and

species known from South Europe, Africa. Asia and

America.
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(False Spiders). Order Solifugce.

JJ. cephalothorax not segmented.

/ a " waist" between cephalothorax and abdomen,
mandibles form a poison fang,

abdomen not .segmented (except in sub-order Meso-
theke).

breathing by means of 2 pair of lung books, or else

1 pair lung books and 1 pair of air- tubes,

spinning glands present.

(Spiders). Order Aranece.

g. no "waist" between cephalothorax and abdomen.
a.' abdomen composed of 3 to 8 segments.

mandibles pincer-like.

basal segment of 3rd pair of limbs always adapted
for mastication,

breathing by means of air-tubes,

no spinning glands.

(Harvest Spiders). Order Opiliones.

b.' abdomen not segmented.
mandibles pincer-like. or simply pointed.

basal segment of 3rd pair of limbs never adapted
for mastication,

breathing by means of air-tubes, or without
distinct organs.

spinning glands sometimes present,

size usually minute.

(Mites. Ticks etc.) Order Acari.

Order Scorpiones.

The True Scorpions,

Malay " Kalajinking."

Siamese "Malaxing -port" or more commonly "Meng-pon."
Pantang Kapur " Simpai" and "JPnipet" (Lake —Kelsall.

J. S. B. R. A. S. No. 26. 1894, p. 41.)

The true Scorpions have four pairs of legs, of similar con-
struction, each composed of seven segments, and used for loco-
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motion, and two modified anterior pairs of limbs, one (the chelee)

forming- great pincers and composed of six segments, and one
(the mandibles) forming small pincers and composed of only
three segments.

The abdomen is distinctly segmented, and the last six seg-

ments '.. are narrower than the rest, forming a distinct tail; the

last segment of all (the telson) ends in a sharply pointed poison-

sting.

On the lower surface of the second segment of the abdomen
are a pair of comb-like organs (the pectines) ; the exact use of

which does not seen to be known, but I have noticed scorpions

are continually moving them about as if they were organs of

touch.

Scorpions are divided into several families ; two of which
occur in our region and may be thus distinguished :

—

1st. BtitJtidce. Sternum of the cephalothorax small and trian-

gularly pointed in front.

Two spurs on the articular membrane of the tarsus.

2nd. Scorpionidte. Sternum of the cephalothorax broad and
pentagonal.

One spur on the articular membrane of the tarsus.

Family Buthidce.

1. Archisometrus mucronatus (Fabr.) The Sharp Scorpion.

" Mengpon tahkepp " of the Siamese.

This small yellowish scorpion is widely distributed in the

East, being recorded from Burma, Siam, Cambodia, Cochin China,

China, Japan, Philippines, Sumatra, Java, Flores, Saleyer, and it

is said from New Zealand and Madagascar. Pocock has given

an excellent coloured figure of this species, natural size in Max
Weber's Zool. Ergebnisse III, PI. vi, fig. 1, (published at Leyden,

1893.)

Scorpions of this species are to be found inside and outside

houses, both downstairs and upstairs, as well as in gardens and

in the jungle ; they spend the day hidden in crevices, or under

stones, rocks, etc., and at night roam about for food ;
they run

about the walls of houses with ease, but I doubt their being able

to cross ceilings, as the house-lizards of the family Geclconidce do.
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In Bangkok I found this species very common, and also

caught specimens at Ayuthia, in the Dong Phya Phai, at Kabin,
at Chantaboon and on the island of Ko-si-chang.

When suddenly found under a stone they seem to seek

safety rather in remaining perfectly motionless than in taking

instant flight.

I have noticed them eating crickets and moths, possibly they

will eat any insects they can catch and overpower, but I have
watched them encounter and leave unmolested, though hungry,
a beetle (Carabida>) and a small green bug. On several occa-

sions I have placed these scorpions with whip-scorpions

{Thelyponns sckimJcewitchii) and with large spiders (Heterapoda

venatorea) to see if they would try to tackle other Arachnida,

but I found the three sorts all left one another alone. I

have not observed them even attempt to feed on insects they

have not killed themselves, nor to pay any attention to fruit. I

do not know if they ever drink, I find an entry in my diary for

the 26th December, 1897 :

—

UA. mueronatus caught on the

15th of this month is still alive and well. It has had no water
all the time." Unfortunately I find no note as to the further

career of this scorpion, or how long it lived in captivity. When
walking this species ofter has the combs extended and pointed

forward. It seems quite blind (at any rate in a full light), it

runs swiftly with both chela? extended, but if an upright thing,

such as a stick which the chela? pass on each side of without

touching, is met with, the scorpion runs right into it and is

pulled up short ; just as a man feeling for the door in the dark
with outstretched arms may, if the door be standing open,

suddenly find himself hit in the face by it ; but on the other

hand I have seen a scorpion pursue a fluttering insect, but this

may have been by sound (or smell ?).

The following extract from my diary of the 15th December
1897 will give some idea of how these animals feed.

A. mueronatus ; in the evening I watched it sitting quite

still, body very flat on the ground, chela? extended, tail curved
over back with the point of the sting carefully protected in the

usual manner ; a small moth settled near it, the scorpion imme-
diately seized the moth in both chela? and quick as lightning

brought its tail over its head, stung the moth and recovered
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its tail to the b rest' position, it then placed the moth's head to

its jaws and ate it off, holding the moth in its chelae and tugging
off pieces with its mandibles ; aftera few bites the scorpion ran
off holding the moth in one chelae ; on the way another small

moth came just by it, the scorpion promptly seized it in the
disengaged chela?, and again quick as a thought its tail was
thrown forward and again withdrawn ; it then ran on with a

moth in either hand, when it met a third moth the scorpion trans-

ferred the first moth to its mandibles and with the chelae thus

disengaged it attempted to seize the live moth but it fluttered

on ; the scorpion, pursuing with one moth in its jaws, one moth
in one hand and the other hand grabbing at the third moth, was
decidedly comical ; it failed to catch the third moth, and after

running a little way settled down to eat its captives ; the first

moth was eaten wings and all, only one lower wing and four

legs being left, which may have been dropped accidentally, ic

then began eating the second moth but after a time (whether
anything frightened it or not I do not know) the scorpion

dropped the moth and ran off ; after some minutes another live

moth came in its way which it seized and commenced eating

;

while doing so it caught another, and again ran off carrying one
moth in its jaws and one in its hand."

Effect of Sting.

Two cases of scorpion sting have come under my notice
;

each time the scorpion was caught and identified as Archisometnifi

mucronatus.

1st. 27th Nov. 1897. Basdeoh, a native of India, acci-

dentally put his hand on a scorpion which stung him in the finger;

he said he had very great pain all up the hand and arm as far

as the shoulder ; he applied a small native poultice which some-
what relieved the pain. This happened at 6 a.m. At 7.30 a.m.

the finger was very swollen, but not appreciably discoloured, he

said there was then no pain above the elbow but it was very bad
in the forearm and hand; we got him to put the injured finger

in a strong solution of permanganate of potash and keep it there

for half an hour, first opening the wound by squeezing it ; by
8.30 a. in. he was all right again.

2nd. 2Gth December 1897. Maa Deng, Siamese woman,
stung in her foot in the evening ; the effect was at once a rather
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swollen foot and much pain : we were able to bathe the foot

almost immediately in a very strong solution of permanganate
of potash and the pain subsided in a quarter of an hour.

Colour.

Yellow mottled with brown, the four pairs of breathing

orifices on the abdomen being very conspicuous as lemon yellow
spots. A small specimen (36 mm. in length) was coloured

pinkish underneath.

Young.

I have not been able to make out at what times of year

these scorpions breed. On the 9th May in Bangkok I caught a

young one (10 mm. in length) by itself, and on the 3rd August
also in Bangkok found one (11 mm. in length) being carried

about on its mother's back.

Sexes.

Mr. R. J. Pocock. in answer to enquiries, writes to me:
-In A. mncronatus the male has the tail stouter and the claws
longer with sinuate lingers, as compare;! with the female."

Size.

Length from front of mandibles to tip of sting of 38 adult

Siamese specimens which I have examined:

—

average 4-H mm. smallest, 36 mm.
largest, ')'"> mm. (roughly 2| inch.)

Pectinal Teeth.

Usually about 21 on each comb, occassionally there is one
more tooth on one side than on the other, and once I found a

specimen with two more teeth on one side than the other i. e.

10 and 21.

The fewest I have counted were in a Bangkok specimen,

i. e. 18 and 18 : the most I have counted were in a Dong Phya
Phai specimen, i. e. 24 and 24.

2. Archisometrus scatilus, C. K.
This is is a small yellowish-brown scorpion with very long

attenuated claws and tail ; I caught one specimen under the

bark of a fallen tree in the Experimental Gardens, Penang Hill,

about 1900 feet elevation, and one in the verandah of "the
Crag." Penang Hill, 22G0 feet elevation, both in March 1898.

This species is also recorded from Tenasserin, Selangor, Singa-

pore, Sumatra and Java.
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3. Isometrus maculatus (De Geer).

T/his is another small yellowish brown scorpion ; it has

been found in Spain, Africa, India, Ceylon, Malay Peninsula,

Siam, Hongkong", Java, Timor, Mauritius, Madagascar, Sandwich
Islands, West Indies and South America. I caught two speci-

mens in the Officer's Mess, Sepoy Lines, Penang ; one in the

Officer's Mess, Tanglin, Singapore ; one in Raffles Hotel, Singa-

pore ; and two in Bakar Bata House, Kedah. I was given two
specimens in Bangkok said to have been caught there, but I

never myself came across it alive in that city. This species,

when suddenly found, will often lie still as if feigning to be dead,

till touched, when it tries to run away.

Sexes.
" In / maculatus the tail and pincers of the male are very

long and thin as compared with the female." Pocock.

Family Scorpionidce.

4. Chcerilus agilis, Pocock. The Agile Scorpion.

This species was discovered by Mr. H. N. Ridley at the

Batu Caves, Selangor, and described by Mr. R. J. Pocock (Annals

+ Mag. Nat. Hist. Series vii, vol. 'hi, No. 17, May 1899, p.

41G). The general colour is dark reddish brown, not distinctly

variegated. Pectinal teeth 4. Length 50 mm.
5. Chcerilus rectimanus, Pocock. The Straight-handed Scorpion.

Mr. H. N. Ridley discovered this species in Singapore, and

it has been described by Pocock (loc. cit. supra, p. 418).

The general colour is ferruginous, variegated with black.

Pectinal teeth 3 (?). Length 24 mm.
Other species of this genus will probably be eventually found

in the Malay Peninsula.

G. Palamnceus oatesii, Pocock. Oates' Scorpion.

This large species, known as " Kala " by the Kedah Malays,

is often identified as Palamnceus spinifer (Hempr. 4- Ehrenberg).

L. Wray, jun., J. S. B. R. A. S. No. 21, 1890, p. 148, mentions

"a large dark metallic green scorpion (Buthus spiniger)" in

Batang Padang, Perak ; he probably refers to this species.

I obtained one specimen from near Jenan, Kedah ; four

from Kulim, Kedah ; two from Penang Hill (one at 2500 feet
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elevation, given me by Mr. L. Brown) ; three from Johore
Balnu, and two from the foothills of Gunong Pulai, Johore.

Colour (in life) :• very rich dark olive green. The poison-

vesicles in the Gunong Pulai specimens were white.

Size.

$. from front of mandibles to tip of sting. 102 mm.
Pectinal teeth, 10+17.

$ . from front of mandibles to end of penultimate segment,
107 mm. Pectinal teeth, 17+17.
District.

Burma, Malay Peninsula, Sumatra (?).

7. Palamnceus silenus, Simon.

Siamese, "Mengpon chang" = Elephant Scorpion.

Of this fine species I obtained four specimens from Bang-
kok, three from Tahkamen, one from near Kabin, one from near
Raheng, and thirty one from Chantaboon. It seems to be
strictly nocturnal; at night roaming about for food, and lying

hid by day : at Chantaboon I found most by digging in the soil

4 or 6 inches deep, under fallen logs, to find their burrows,
which the scorpions often tried to escape along, but we followed
them (digging up the soil) and eventually secured them. In
one spot (in Jan. 1898) we found about ten individuals, all of

about the same size, huddled up close together in a hole in the
ground.

Colour (in life.) shining rich dark green.

Size. A good specimen had the following dimensions :

—

Length, from front of mandible to point of sting —135
mm. (about 5J inches).

Length, of cephalothorax (in median line) —18 mm.
Width of cephalothorax 10 mm.
Length of tail 6'6 —

,, ,, humerus 16 —
,, ,,

brachium 10 —
,, ,, pincer (to end of fixed digit) 35 —

,, moveable digit 22 —
Width of hand 1 6 —

Pectinal Teeth vary in number from about 15 to about 18
on each side.
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The usual numbers seem to be I64-I6, or 16+17.
Sexes. " In Pcdamna'us silenus and Hormurus the male has

the two halves of the genital operculum separated so that this

can be pulled apart, while in the female, though the suture
remains, the two are inseparable. The combs are also larger in

the male." Pocock.

District. Siam, and Cochin China.

8. Hormurus australasioe (Fabr.)

Siamese ,k Mengpon-ton" = Tree Scorpion.

This is a small dark brown scorpion with large pincers, a

comparatively short, slender tail and a very small sting, com-
monly to be found under the bark of trees, but I have also

obtained it among a pile of logs, and under dead leaves on the

ground. Pocock says " this species is found in S. East Asia and
all over the Islands of the Indo-Malayan, Austro-Malayan and
Australian Region," and mentions it being recorded from the

Himalayas, Corea, Sumatra, Java, Flores, Saleyer, New Britain,

Solomon, Loyalty and Fiji Islands.

Personally I have caught seven specimens on Penang Hill,

at elevations of 1800 to 2300 feet; three in Bangkok ; one at

Chantaboon ; and two on the island of Kosichang. I also re-

ceived one from near Raheng, Siam.

A Hormurus, probably of this species, is found on Maxwell's

Hill, Perak ; I found the remains of one inside a frog (Rana

macrodon) caught at 3,300 feet elevation in April 1808.

The largest specimen I have measured was from the front

of the mandibles to the tip of the sting, -13 mm.

The pectinal teeth in four Siamese specimens examined

were:— (5 + 7, G+7, 7+7 and 7+7.

Order Pseudoscoqriones.

The False Scorpions.

These are the minute and harmless animals sometimes called

" Book Scorpions." At Chantaboon I found a species of the

genus Chelifer ; and also in Bangkok under the bark of trees,

under flag-stones and in packing cases.
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Order Pedipalpi.

(see Pocock, Royal Natural History, Vol. vi, p. 2L7).

Sub-order Uropygi (Tailed Pedipalps).

Section Oxopoei.

Family Thelt/phonidoi. (Whip Scorpions).

1. Tliclyplioniis skimkewitchii, Tarnoni.

Siamese "Mengpon-menn" i. e. Stinking Scorpion.

Localities. I met this species in Bangkok, Chantaboon and
Kosichang. Pocock records it from >k Lacan, via Raheug, in

Siam" (A.-fM. N. H. Ser. 7, Vol. v, March 19U0, p. 208).

Description of body from a Bangkok specimen:

—

Cephalothorax slightly convex, considerably narrowed
anteriorly. The anterior eyes are black, they are separated by
a prominent elongated smooth tubercle which extends to the

anterior edge of the cephalothorax, which consists of a sharp

ridge which curves back on each side as far as the lateral eye where
it disappears ; the three lateral eyes are pale yellow, the dorsal

pair being very conspicuous in the live animal. The whole
surface of the cephalothorax is roughly granulated, on the

whole more coarsely anteriorly ; the cephalic and thoracic

grooves are well marked. Abdomen moderately depressed,

elongately oval, at its widest part 1
;

7 wider than the widest part

of the cephalothorax ; upper surface granular, with the posterioi

edge of each segment " crenulated " ; "the muscular points"
are round and well marked on the second to eighth segments.

Colour (in life) : drawn up from several dozen Bangkok
specimens.

Adults : —Upper surfaces of chelce, cephalothorax, abdomen,
two joints of legs nearest body and lower surface of abdomen
very dark brown, almost black, but sometimes the greater part

of the lower surface of the abdomen is reddish-brown. Along
either side of the abdomen there is a broad pale yellow longi-

tudinal line. The tail, limbs (where not dark brown), lower
surface of cephalothorax, and the first two segments on the

underneath of the abdomen are a rich red-brown.
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Young- : —Specimens of about 8 mm. in length have the

cephalothorax and abdomen of the usual dark brown colour, but
have pale yellowish red chela 1

.

Size, of three typical Bangkok specimens, in

Total length of cephalothorax and abdomen.
Length of cephalothorax,

„ ,, abdomen, including terminal joints.

„ ,, the narrow tail,

,,. ,, five terminal joints of cheloe, in articulation,

,, ,,
first leg, excluding the coxal joint,

,, ,, second leg,

Width of cephalothorax,

Habits. Strictly nocturnal ; hiding- by
stones, etc. and at night roaming about for food. They are

chiefly to be seen during the rainy season from April to August.

In January and December I have sometimes noticed a very faint

and peculiar smell given off by these creatures, but have not

been able to detect it at other times of year.

To collect —when found they can easily be picked up by a

pair of forceps, the points placed on either side of the hard
cephalothorax, and they quickly die in a cyanide of potassium
" insect killing bottle." When placed on their back on a sheet

of glass or other flat surface these Thelyphoni seem very helpless

and unable to right themselves.

Food. In captivity they feed readily on dead insects ; they

first carefully and slowly examine the object, then take it up in

their cheloe, and in the case of a moth almost completely devour
it, or if a dragon fly eat all but the wings : very rarely I have

seen a Thelyphonus catch a live insect in its cheloe and eat it

:

they do not attempt to interfere with beetles or grasshoppers

larger than themselves. Besides insects they will eat very small

bits of over-ripe bananas.

One that I caught with a broken tail lived 24 days, during

this time there was no sign of a reproduced tail growing.

Effects of Sting. These animals are usually supposed to be

harmless to man, but in Bang-kok on the 30th April 18 (J7 I had

a curious experience with one. Seeing" a Thelyphonus, of this

species, running on the ground I picked it up by the cephalo-

thorax between the first fing-er and thumb of my left hand ; it



NOTESON MILLIPEDES. 39

at once bent its thread-shaped tail over its back (as a scorpion

does) and also scratched about my fingers with its legs, but the

pincers did not touch me ; I thought nothing of its tail, etc., till

I felt a sharp pain and found the animal had somehow stung me.

I went straight into my house, and already the first joint of my
linger was very swollen and inflamed, there being a rapidly

growing white lump, and the rest was red ; at one spot was a

fresh puncture as if a needle had been driven in, in a horizontal

direction, and gone some little way under the skin. After cut-

ting and squeezing the wound, I put my finger into a strong

solution of permanganate of potash, which at once relieved the

pain and stopped the swelling, but the little wound continued to

smart for some hours. Since then I have been careful never to

let a Thelyphonus touch me.

Sexes. " You can tell the male of this species at once by
the presence of a shallow circular pit upon the fourth ventral

plate of the abdomen, by the different shape and size of the first

plate, and by the simple structure of the small segments of the

tarsus of the first pair of legs, that is to say of the antenniform

legs; the tarsal segments of the adult female beino- peculiarly

modified." (R. I. Pocock).

2. Thelyphonus Jolt nr en sis. Gates.

" Toong-gee" of the Malays of Johore.

I have caught this species in Johore Bahru, and up to about
500 feet elevation on Gunong Pulai. One specimen, out of three

caught Sept. '97, smelt slightly. Two Thelyphoni, probably of

this species, caught in the Botanical Gardens in March '98 also

smelt slightly but perceptibly. A specimen obtained at about
o-tOO feet elevation in the Larut Hills, Perak, in April '98, is

referred doubtfully to this species.

3. Thelyphonus wayi, Pocock (A. {-M. X. H. Ser. 7, Vol. v,

March 1900, p. 295).

Found by Mr. Herbert W. L. Way in Battambang, Siam.

4. Typopettis dalyi, Pocock. (loc. cit. supra, p. 297).

Found by Mr. Mahon Daly at " Lacan, Via Raheng, »Siam."
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5. Ilupoctonus fornwsus (Butler).

This species found iu Burma and on Owen's Island, Mergui,

(Pocock, Linn. Soc. Jour. Zoology, Vol. xxxvi, p. 31 G ); is pro-

bably the same as that recorded from Penang as Tlieltrphomis

angustus, Lucas by Stoliczka, J. A. S. B. Vol. xlii, Part 2, 1873,

p. 134.

Sub-order Amblypygi (Tailless Pedipalps).

Family Tarantulidce.

6. Tarantula j^ipsoni (Pocock) Phipson's Tarantula.

This species is named after the able Honorary Secretary of

the Bombay Natural History Society. The genus Tarantula

has also been called Phrynus and Phrynichus.

At Chantaboon in January 1898 I found fifteen individuals

of this species on one small hill, by turning over some piles of logs ;

they can run very swiftly, and rapidly efface themselves from
view by going into crevices ; but usually, like scorpions, they

seem to seek concealment by squatting quite still among their

natural surroundings. Daylight seems to confuse them, and

when caught they move their pincers wildly about in a most
aimless manner.

Dimensions of a Chantaboon specimen :

—

Length, from front of mandible (folded at rest) to end of abdo-

men, 40 millimeters.

Width of cephalothorax, 10 ,,

,, „ abdomen, . 17^ ,.

Total length of chela limb, 110 „

,, „ ,, antenniform limb, 128 „

„ „ „ 1st walking leg. 55 „

„ „ „ 2nd „ „ GO „

» 3rd „ „ 58

Span from tip to tip of outstretched chela, 220 mm.

An animal allied to Phipson's Tarantula inhabits the Batu

Caves, Selangor ; I saw one specimens far into the caves in June
1898 but failed to catch it.
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Order Aranece.

The True or Web-, Spiders

Malay "Laba-laba"

Siamese " Meng-moung "

Jakun :l T'ivoiuoh" (Lake-f Kelsall. J.S.B.R.A.S.

Xo. 2Q, 1894, p. 56.)

The true Spiders have four pairs of legs, of similar con-
struction, each composed of seven segments, and used for locomo-
tion, and two modified anterior pairs of limbs, one (the palpi)

leg-like and composed of six segments, including the basal

segment or maxilla, and one (the mandibles) composed of only
two segments and containing' a poison-gland which opens at

the tip of the second segment which forms the poison-fang.
The spinning mamillae, upon which open the silk glands, are
situated on the lower surface of the abdomen, and are a charac-
teristic feature of the true Spiders.

The sexes of spiders may be distinguished by the last seg-
ment of the palp which is modified into an mtromittent organ in

the male, while the female, in most families, has a horny plate
(vulva) on the forepart of the lower surface of the abdomen.

The true Spiders are divided into two Sub-orders :

—

1. Sub- order Mesothelon. Abdomen segmented, its upper surface
covered with eleven dorsal plates. Eight spinnino-

mammillae placed in the middle of the lower surface
of the abdomen. This sub-order contains only one
family Liphistiidtt. and one genus Lipl/istius, known
from Burma. Sumatra. Penang and Selangor, where
it has been recently discovered by Mr. H. X. Kidlev.

'2. Sub-order Opisthothelae. Abdomen not segmented. Six, or
fewer, spinning mammillae placed near the hinder
extremity of the lower surface of the abdomen.
This Sub-order contains a host of forms, divided into
two sections of many families : only a few of the
more noticeable can be mentioned in the limits of
this paper.
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Section Mygalomorphce.

Family Th eraph osidce.

These are the very large hairy spiders commonly called by
the English in the Straits Settlements " Tarantulas ", and called

by the Siamese wi Bourn," what the effect of their bite on a man
would be I cannot say ; it is commonly supposed that the

consequences would be very serious, if not fatal.

1. Corendocnemis cunicularius, Simon.

These large dark brown and very hairy spiders are numer-
ous on Penang Hill ; most of my specimens were obtained near
" the Crag " at an elevation of about 2200 feet. They make
burrows, sometimes a couple of feet deep, in the steep banks at

the side of the hill paths ; the round entrance hole of these

burrows is easily seen, and then the spider, if at home, may be
carefully dug out. The Kling coolies I employed to help me
digging were extremely afraid of these spiders, which they
called (in Malay) " Luba-laba rjigi sakit" (= the spider with
the poisonous teeth). These spiders are fierce, very strong and
difficult to kill without damaging them ; I have found a specimen
after three or four hours immersion in spirits of wine still to

be so lively that it had to be handled with caution. The length

of the caphalothorax and abdomen of one I measured was
46 mm. (1.8 inches), its hind-leg measuring 68 mm. (2.7

inches).

2. Melopotus albostriatus, Simon.

This species occurs in Siam ; I was given a specimen said

to have been caught at Ayuthia, but never came across it alive

myself.

Fami ly Barychelidce.

o. Encyocrypta sp. incert.

I got this spider near the foot of Gunong Pulai, Johure, in

September, 181)7, but did not observe whether it had a " trap-

door " home or not.

Section A rac/inor/torp/iw.

Family Pholcidce.
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4. Artema atlanta, Walck.

This elegant spider, better known as Pholcvs borbonicus,

with exceedingly long and slender legs is common in disused

buildings in Bangkok. It is pale reddish brown in colour, ex-

cept the abdomen which is grey. They apparently make no
webs ; they can run very fast, but, as long as these is no crevice

to dart away into, are easily caught in the hand. They may
be from the tip of one extended fore-leg to the other as much
as 140 mm. (or 5

J-
inches); though the length of the cephalotho-

rax and abdomen is only 10 mm. (or .4 of an inch).

Family A rgiopidce.

5. Argiope ccmula, Walck.

This species, which is widely distributed throughout the

Oriental regien, I obtained in Bangkok.

6. Araneus de haanii, Dol.

Collected in a house in Bangkok in July 1898.

7. Heremiia ntultipuneta, Dol.

Obtained on Penang Hill in March 1896.

8. Nephila maculata, Fabr.

This is the most striking in appearance of the Malay spiders

I have come across, and is by no means rare- It lives on trees

both in gardens and in the jungle, but occasionally wanders
into buildings, as I got a specimen in the Officer's Mess at

Tanglin in April 1896. Its large web, constructed of beautiful

yellow silk, is usually spread between two trees, and the great
black and yellow spider sitting motionless, with legs spread out
in the middle of it, in bright sunshine makes a fine picture. If

taken in the hand, the collector will find this spider can bite

hard with its powerful nippers. Besides Singapore I have noted
this species in Taiping, Perak, in Bangkok and at Muok Lek in

the Dong Phya Phai, Siam : it also occurs in Borneo, Celebes,

Halmahera, Ternate, Batchian, NewBritain, Solomon Islands, etc.

A Bangkok specimen was coloured as follows :

—
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cephalothorax, shining intense black.

abdomen, various shades of brown, with black marks
and two conspicuous yellow spots,

limbs, red brown, black at the joints.

This species attains a great size ; in an individual I meas-
ured the length of the cephalothorax and abdomen was 3C>

mm. (1.4 inches).

9. Nephila malabarensis, Walck.

This prettily marked spider is very common, especially

about houses, making large webs under the eaves of roofs, in

verandahs, etc ; when houses are not at hand it seems equally

content with rocks. I have noticed this species in Penang
(especially near " the Crag "), in Singapore, in Alor Star, Kedah,
in Bangkok and in Chantaboon : it also occurs in Java, Hal-

mahera and other places in the East Indies. Quite small spiders

will nearly always be found living in the webs of this species.

I have not been able to make out so far if they belong to a

different species, or if they are the males of the big females

which construct the webs.

Colour (in life.) Upper surface of cephalothorax dark brown
or dark red ; upper surface of abdomen mottled olive brown,

or whitey buff with brown marks. The specimens with the

brown cephalothorax usually have red or rich orange mark-

ings underneath the cephalothorax and abdomen, those with red

above have bright yellow markings underneath. The legs are

pale yellow, black about the joints, and the last segment in each

leg is brown.

10. Gastemcantha sp. incert.

This curious looking spider, with hard transversely dilated

six-spined abdomen, is not uncommon in the jungle on Penang
Hill. I have found it at elevation of from 2000 to 2400 feet

during March 1898. It makes a very large, strong, geo-

metrically arranged web of white silk between the stems or

branches of trees ; this web it keeps very tidy. One web, which

I particularly noted, was situated between branches of trees

over 15 feet apart, and was about 9 feet from the ground. The
transverse width of its abdomen from point to point may exceed

one inch (one fine specimen measured 28J mm.)
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Fami lv Psechridce.

11. Pxeehrus singaporensis, Thor.

In the Batu Caves, Selangor, in June 1898, in caverns

remote from daylight, Mr. A. L. Butler and myself found certain

spiders numerous, which make strong, untidy webs in crevices

of the rocks. Specimens of the spiders were sent to Mr. Pocock
who considers they probably belong to this species.

Family Ctenidce,

12. Ctenus fnngifer, Thor.

Known from Penang. (F.O.P. Cambridge. A. -f M. N. H.
[vi] xx, 1897, p. 334).

13. Ctenus floweri, Cambridge (loc. cife. supra, p. 348).

The types of this species I got on Penang Hill in March 1896.

Family Heteropodidce.

14. Ifeteropoda venatorea (L.) The Hunting Spider.

Nearly every resident in the East Indies must know this

line spider which runs about houses, in the evening, catching its

insect prey ; it makes no web. but the female spins a whitish

silk cocoon in which she carries about her eggs, which she looks

after with great care and vigorously defends from enemies.

What the effect of the bite of this spider on a human being would
be I do not know, but it is certainly not prone to bite and I

have never heard of its doing so, while as it is known to be very
useful to mankind in destroying superabundant insects, it certain-

ly ought to be encouraged and native servants should not be
allowed to carelessly or wantonly kill them. It feeds on moths,

crickets, etc., especially the big red cockroaches, which are such
a nuisance in some places in the Straits Settlements. In a house
individual spiders will often take up particular beats, which they
occupy regularly night after night ; in Bangkok one lived for

many months behind my dressing table. Every evening when I

placed a lamp on the table the spider came out from its retreat

and took up his position by the light : at first we rather mistrust-

ed each other —I being afraid the spider might some day bite me,
and he carefully avoiding my coming too close to him, but as the
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weeks went by such mutual confidence sprung up that even
when I touched him the spider would hardly shift his position.

I have noted this species in Singapore, Johore, Georgetown
(Penang), Kedah, Bangkok, Ayuthia, Tahkamen, Chantaboon
and also on board local coasting steamers.

It is also recorded from Java, Borneo, Celebes, Halmahera,
Ternate, Batchian, New Britain, Solomon Islands, tropical

Africa, etc., etc.

A specimen I kept for a time in captivity in a large glass

jar together with a small scorpion Archisometrus mucronatus, and
a Thelyphonus did not interfere with them in any way or they

with it. Whenever the spider rested on the glass sides of the

vessel it put its spinnarets in rapid motion and formed a small

anchor of white silk and then let down one fine silk thread as if

to help support itself : in a few days it had to some extent

obscured the whole surface of the glass by the number of these

anchors it had made and abandoned.

15. Heteropoda thoracica (C. Koch).

I caught specimens of this very handsome spider in the

inner, deepest caves, far from daylight, over an hour's walk from
the entrance in the hill side, Gunong Gajah, Kedah, in June
1898. They ran with great agility over the rough walls of

rock, and also when we tried to catch them sprang away from
the rocks into the air ; the Malays were very frightened of

them. Although living in darkness the spiders did not seem at

all confused by the light of the lamp and torches. On the two
occassions I have collected in these caves, in April 1895 and

June 1898, we only met these spiders in one part of the caves,

the deepest part.

Colour, yellow ochre, marked with rich dark brown.

Size, Cephalothorax, length, 16 mm.
„ width 12.5

Abdomen, length 17

„ width 8

Palp, length 27

1st leg, „ £83

2nd „ „ 91
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3rd leg length 73 mm.
4th „ „ 82 „

Total span (across 2nd pair of legs from tip to tip)

1 94 mm. ( = 7f inches).

This species has been recorded from Sumatra, Java, Am-
boina, etc.

16. Thelcticopis modesta, Thorell.

I obtained this species in Penang in 1896.

Order Opiliones.

The Harvest Spiders.

Animals superficially resembling the true Spiders ; like them
they have four pairs of legs, of similar construction, and two
modified anterior pairs of limbs ; one (the palpi) not pincer-like,

but sometimes capable of folding back on themselves, sometimes
armed with spines, and composed of six segments, including the
basal segment or maxilla, except in the Ricinulei which have five

segments ; and one (the mandibles) pincer-like and composed of

three segments, except in the Ricinulei which have but two.
The abdomen is segmented, composed of from 3 to 8 seg-

ments. In the true spiders the breathing apparatus consists

sometimes of four pairs of lung-sacs, but generally the hinder
pair are replaced by tracheal tubes ; in the harvest spiders the
breathing apparatus consists of tracheal tubes, opening by one
pair of orifices situated on the sternal plate of the abdomen.

There are no spinning' glands.

Family nc opod 'idee.

1. Gnonudus rostratus, Thorell. (Ann. Mus. Genov. xxx, p. 378.
1890); found in Penang.

2. Oncopus fecu, Thorell. (Ann. Mus. Genov. xxx, p. 375,
'

[1890]) ; found in Penang.

3. Oncopus truncatus, Thorell. (Ann. Mus. Genov. xxx, p. 764,

[1890]) ; found in Singapore.

" The British Museum has from time to time received a

number of specimens from Mr. H. N. Ridley " (A. -j- M. N. H.
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Ser. 6, xix, p. 288). I obtained one individual of this species in

the jungle at the foot of Gunong Pulai. Johore. in September,
1897.

4. Oncopus alticepS) Pocock (A. + M. X. H. Ser. 0, vol. xix,

1897, p. 287).

The type specimen I found on Penang Hill, about 2200

feet elevation ; 29th November, 1896.

Family Phalangidce.

5. Gagrella sp. iacert.

I obtained specimens of these very long legged beasts in

Bangkok and at Bortong Kabin ; at the latter place in March
1897 there were countless thousands of them collected in certain

spots, a wonderful sight.


